David Lindsay, nicknamed Tim after his great-uncle Timothy Holden, was born in Wellington after the war.
In Wellington, the Marsdens occupied a succession of suburban homes. The children attended school in Wellington but boarded when their parents went to the Imperial Conference in 1930. Mary (Mrs R. J. Nankervis) is living in Wellington; Tim and his wife practise medicine in Auckland. There are six grandchildren; his great-grand-daughter Megan was a great pleasure to Marsden in his last years.
The Marsdens enjoyed an active family life in Wellington. There were Sunday excursions across the harbour by ferry to Eastbourne where Mrs Marsden's sister had settled. Later the Marsdens and their friends, Dr and Mrs M. H. Watt, had adjacent seaside cottages at Raumati, driving up regularly in the old family car for week-ends and holidays. Mrs Marsden's life was bound up with her family's welfare and with the home. She supported her husband's career by providing a tranquil refuge from the turmoil of the office, by sober counsel and companionship, coping with his often sudden journeys. Marsden enjoyed his family, thinking up interesting holidays in the country, once taking them on a memorable voyage in the lighthouse steamer Tutanekai,and eagerly opening gifts for the children after returni from overseas trips. He was a proud parent and grandparent, for instance when Tim, Pilot Officer in charge of R.N.Z.A.F. radar stations, put up a record for continuous operation and made pioneer observations in radioastronomy, or when his grandson took a leading part in a climbing expedition to Patagonia.
After he joined the Public Service Marsden often brought work home, the departmental files accumulating there, to the dismay of his staff. A phone call always found Mrs Marsden co-operative; on her husband's next absence from home she would collect the files from all over the house and hand them to a clerk sent up by taxi. Early interests in music and literature were pushed into the background by science, but Marsden attended orchestral concerts whenever possible and retained a fund of quotations.
Marsden enjoyed social contacts, was good company, a lively conversa tionalist, and a cheerful host. He played tennis and bridge, joined the Savage Club, attended Lodge, and was a foundation member of Wellington Rotary, presenting the first address after its inauguration in 1921, active in H utt Rotary in his retirement and becoming an honorary member in 1968. As a young man he enjoyed walking and climbing in the mountains. His friends were drawn from a wide range of contacts-the engineers S. Cory-Wright, Sir Arthur Tyndall, Hugh Vickerman, and C. 
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Lord Bledisloe, he corresponded long after his term of office as GovernorGeneral (1929) (1930) (1931) (1932) (1933) (1934) (1935) . He developed a warm friendship with Sir Jo h n Cockcroft, with whom he shared common roots in the Galder Valley, the same mathematics teacher, and influence from Rutherford. W hen the Marsdens moved to London in 1947 they rented an attractive apartm ent at Walton-on-Thames, where Mrs Marsden found great pleasure in collecting antique furniture. They both enjoyed life in England. H er health caused anxiety during the latter part of their stay and her death in November 1957, after returning to New Zealand, was a source of great sorrow.
Personal characteristics
Ernest Marsden, less than average height, remained a neat brisk figure all his life. His speech retained an attractive Lancashire intonation; he was genial, puckish, never boring, prone to infectious laughter, full of fun and excitement of science.
His outstanding characteristics were contagious enthusiasm, tireless dynamic energy, an ebullient zest for life itself. Ever eager to excite enthusiasm in others, he had the happy knack of giving something of his own drive and curiosity by provocative discussion, stimulating their interest and persuading them to give their best, making them feel their contribution was im portant, that they were better scientists than they often were, so that they grew in hope and achievement. No one was beneath his personal encouragement, but he could select the right man for a job, recognize ability, pick future leaders, and foster their careers. Proud of his humble origins, he remained approachable to all, friendly, helpful and encouraging, acting naturally, never adopting 'prima donna' airs. He had an outstanding gift of com municating ideas to laymen, and was therefore a favourite with the press, appreciating the news value of research. Likewise he could fascinate the young, was patient, kindly, and helpful with children, whether he held the attention of a school audience or explained a scintillometer to a four-yearold. His feeling for people and warm friendly personality led to a wide range of personal contacts; he remembered his junior staff as individuals and let them talk with him as equals.
Marsden was able to ignore the inessential and his lively imagination constantly threw up new and provocative ideas; he always wanted to initiate projects and to give them a push, before passing to new ones. Humble and modest about his achievements, he showed no jealousy when others followed up his ideas, not insisting on credit, was generous in appraising the discoveries of others and had a rare capacity not to dislike those with whom he crossed swords. M any of his ideas for research or development were far-sighted, bringing long-term economic dividends. In his attitude to research he was often an impressionist, appreciating its significance rather than its detail.
In a m an's strength lie his weaknesses. In his enthusiasm he often exag gerated and sometimes showed bad judgement. As an administrator he 468 tended to ignore regulations, scorning the paper work of office routine, to the dismay of clerical helpers. Restless in his wide-ranging interests, he often left projects (and even sentences) unfinished. Always looking to the future with optimism, he had scant interest in past undertakings when new prospects beckoned. Unwilling to discourage, he sometimes promised what he could not fulfil. He tackled too much, so that results were not infrequently rushed. He did not lack critics, and some were acrimonious. On the whole, however, laughter quickly followed tears, and life with 'Ernie' was exciting, never dull. Of the four colleges then constituting the University of New Zealand, Victoria, the youngest, was still an institution scarcely of university rank, just struggling doubtfully into existence, and although it had attracted notable scholars, it gave little opportunity for sophisticated research in physics, as Laby, indeed, had complained.
Why then, did Marsden accept a relatively insignificant post in New Zealand ? The answer lies in his dedication to Rutherford as a leader, which remained a dominant influence throughout his life. New Zealand's educa tional system had produced Rutherford. Laby's department would be a challenge; the students would be a self-reliant bunch with initiative. The decision, never regretted, brought a life of service to his adopted country, and no one could have been more gratified than Rutherford himself, who thus repaid the country of his birth, confident that Marsden would do good research in New Zealand (letter to Schuster, January 1915).
In 1915 Marsden established a reputation for lecturing breezily and well (Beaglehole 1949). He was a natural teacher, with the gift of interesting students, seldom dictating notes, constantly at the blackboard. But serious work had to await the end of the Great War, for he withdrew from academic duties during 1916-1919. 
Ernest Marsden
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T e a c h i n g, Research and Administration
Back at Victoria College (which had about 700 students in 1920) Marsden poured his energies into the department, initiating a new physics building, reorganizing courses, and serving as Chairman of the Professorial Board. Students of the period recall his continual encouragement, his bright informative lectures and unfailing demonstrations, conducted with ease and joy as the young professor pranced about the lecture theatre, operating equipment and illustrating on the blackboard. To honours students he was like a fellow student.
The Minister of Education expected Marsden, as Chairman of the Professorial Board, to clean up an unwelcome pinkness in the Free Discussion Club. Marsden had the sense to agree that students should run their own activities and their respect grew when he joined in a debate on the desirability of students discussing controversial issues. He served on the Board of Studies of the University of New Zealand and on the College Council, and was an examiner in physics for many years.
A new physics wing on the college buildings had to compete with a library, incorporating a war memorial. Marsden's gift of getting what he wanted won the day. While the library was slowly going up, came the almost incredible tidings that the government had granted £20 000 for the physics department. Foundations were laid in 1921, but Marsden moved to fresh pastures soon after it was opened, as Assistant Director of Education.
Marsden took a wide interest in scientific affairs beyond the University. He joined the Wellington Philosophical Society (1915) and spoke on the spectra of helium and hydrogen and on the electron theory of electric conduction. After the war he was elected to the Council of the Society and lectured on 'Gun-location on the Western Front'. His reputation as a lecturer dates from this time; throughout his life he was in demand as a lively provocative speaker on a wide variety of topics.
Applications for New Zealand Institute grants show the scope of Marsden's research at Victoria College; little finance was available for research from University funds. Grants were used for purchase of radium and for research on a-particles; search for extra-terrestrial sources of radioactivity (at Samoa, M t Egmont, and M t R uapehu); research on relative efficiency of coal gas and of electricity; on the properties of New Zealand timbers; and an investigation of the 1922 Taupo earthquakes. His interest in local research topics had begun. With Marsden's departure from the University, his opportunity for research dwindled and he was unable to continue with the seismological work. Marsden's critics were prone to say he tended to lose interest in projects he had embraced with enthusiasm; by the time this happened, however, he had often inspired others who took up the torch. He believed 'that the exhilaration and excitement is always in the chasethe conclusion is invariably an anticlimax'. He produced ideas and expected others to follow them up.
During the War, New Zealand captured Samoa, took control of the Apia Observatory, established in 1904 by the University of Gottingen, and thus had to support an institution more sophisticated than yet existed at home. [1922] [1923] [1924] [1925] [1926] In September 1922, Marsden astonished his colleagues by accepting appointment as Assistant Director of Education. Later in life he claimed that the secret of keeping interested was to change jobs every ten years. C. J . Parr, Minister of Education, had tried to attract a young applicant with overseas experience when the Directorship became vacant but there were noisy protests that the 'plum of the profession' should not go to an outsider, and he had to give in. When the assistant directorship was filled, however, Parr persuaded Marsden to contribute his skills to an education system that was facing up to the liberal aspirations of the post-war world. Possibly Marsden foresaw that a well-qualified scientist in the public service would be in a good position to lead a state scientific department, if one were formed. As for loss of academic status, he used to quote C. C. Farr: 'A Professor has a billet but a Doctor has ability.' The salary exceeded his professorial salary, and Marsden had a family to think of. But seven years later he wrote to Rutherford: 'I was tempted away from Physics by the offer of the Education job at a time when it looked impossible to carry out research-I know better now'.
Education reforms
New Zealand in the early nineteen twenties had begun to look at its total education system and to improve its efficiency. The General Council of Education, widely representative of educational interests, had proposed reforms, including a national advisory council for research. Marsden was appointed to the Council in 1924 and convened a committee concerned with scientific matters, which recommended on a wide variety of topics.
Departmental routine was new to Marsden, and he faced the resentment of some whose advancement was blocked by his appointment, but his arrival brought a gust of fresh scientific air. He was nominally responsible for examinations and the technical branch. Unlike some of his former colleagues at Victoria College, he had not shown particular interest in educational reform, but he was convinced that scientific method could contribute, and that national development demanded improved technical education. By 1926 chairs of education had been established in all four universities, a correspondence school was started, agricultural instruction was strengthened, technical and high schools were combined to widen the choice of courses available, and the policies of consolidating small remote schools by use of school buses and of reducing classes in size were to some extent implemented. A Royal Commission on University Education (with Marsden as Secretary) reported in 1925, leading among other things to the establishment of Massey Agricultural College. Owing to the anonymity of departmental reports, Marsden's contribution to these innovations can only be guessed; they reflect a view of education as 'growth, adaptation and development which are marks of an active organism, directly related to life', M arsden's thoughts if not his words.
Intelligence tests
A few of his contributions are no guesswork; on Marsden's initiative Terman intelligence tests of achievement were applied to all entrants to secondary schools in February 1924 . It was the first attempt to make national surveys of this kind, to analyse relations between intelligence levels and 'drop outs', type of school, type of course, and parental occupation, and to establish standards for use in classification and promotion, for assess ment of retardation and its causes, and the effects of rural as against urban environment. He found evidence of insufficient acceleration for pupils of superior intelligence. 'The question as to the remedy is an open one' he concluded, 'i.e. whether we should have quicker promotion for these "young brights" or whether they should be placed in a special division of the class and given an enriched curriculum'. With Dr Ada G. Paterson, the first school medical officer, he investigated the relationship between physical growth and mental attainment.
In early March 1925, convalescing after appendectomy, Marsden visited western North America, inspecting educational institutions, and made further studies of standardized tests of achievement of capacity.
Dr R. M. Campbell recollects that in discussion of these projects Marsden's slide-rule was out of his pocket at the least provocation. To junior officers he gave interesting assignments and warm appreciation, showing his genius for picking leaders by his recommendations for promotion or transfer. He became popular throughout New Zealand for his bright informal addresses, his splendid personality and enthusiasm. 
Scientific hobbies
1926-1947
The beginnings
The nucleus of the new department was formed, in terms of Heath's recommendations, by transfer of scientific units from other state depart ments-Dominion Laboratory and Dominion Observatory from Internal Affairs, Geological Survey from Mines, Stone Testing Laboratory from Public Works, Meteorological Office from Marine, and Apia Observatory from External Affairs Department.
Marsden threw himself with infectious enthusiasm into the work of organization. The departments formerly responsible for scientific units had been loath to surrender them, so that he faced a chill atmosphere of hostility in administrative circles. The departments of Agriculture and of Forestry had successfully opposed any transfer of research units dealing with applied biology.
In November, in between farewell visits to provincial Education D epart ment offices, Marsden was interviewing applicants for his department with disarming informality. Back in Wellington, with temporary headquarters in the Geological Survey, the new Secretary, 'with the expressive eyes and a brain like a needle', put into practice his philosophy that all an administrator could do was to create an atmosphere in which research could take place, to stimulate his officers with ideas and see that they had adequate facilities, insisting on high standards but exhibiting a real feeling for people and an impatience with red tape. To facilitate departmental business, he was later made a Justice of the Peace.
The units assembled in D.S.I.R. all dealt with physical sciences, but the needs of New Zealand in 1926 were overwhelmingly in the primary industries; in fact, farming was the only worthwhile industry. Longstanding problems at that time included cracks and holes in cheese, poor spreadability of butter, mammitis and abortion in cattle, 'bush sickness' in stock and other mineral deficiencies in pastures, noxious weed control, poor baking quality wheat, yellow-leaf disease of Phormium flax, and deterioration of frozen meat and chilled fruit cargoes. The sustained lack of collaboration from other depart ments forced Marsden to seek the interests of industrialists, leading to the establishment of research associations that rank as an outstanding achieve ment of the early D.S.I.R. Although a physicist by training he showed remarkable ability to deal with other sciences and with applied rather than basic research, throwing himself into their problems with contagious exuberance that affected even the most sceptical. 'The policy of the Depart ment', he wrote, 'has been to endeavour to prove to particular industries that research work is worth while, and that cooperation in this regard is a practical proposition.'
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Research associations and institutes
Marsden tackled the problems of the secondary industries (mainly based on processing of primary products) by setting up committees of industrialists and interested scientists. Many members gained their first knowledge of science and its potential, co-operation was engendered, and financial contributions from industry were encouraged. On several occasions he persuaded well-wishers to make substantial donations for scientific projects which 'helped to smooth our path and force the hands of Treasury', as he later recalled. Not all the Committees set up persisted; the Fuel Research Committee, for instance, was disbanded in 1933 when the coal-mine owners withdrew their support, but commercial briquetting of slack coal remained as a result of its work.
The Other research associations were incorporated to serve the ceramics and pottery industry, the fertilizer manufacturers, and the launderers, drycleaners and dyers, and more were formed after Marsden's retirement on the pattern he had laid down.
Plant research
It is doubtful if those who framed the D.S.I.R. bill conceived 'industry' as including agriculture, but Marsden thought otherwise, and set to work to satisfy the country's most serious need. By these developments, M arsden's departm ent gained control of research for 'agricultural industry' and brought science to the New Zealand farmer. He failed, however, to bring research on farm animals under his departm ent's wing, not, according to C. P. McMeekan, because the researchers in this field were unwilling, but because political bureaucrats defeated him. Reorganization of research on animal health and nutrition was proposed in 1936 and discussed after a visit and report by John Hammond, F.R.S., in 1939, with the intention of D .S.I.R. taking over, but the Chairman of M arsden's Council, anxious to concentrate on the war effort, let it slip; during the war the Agriculture Department reorganized its animal research centre so successfully that D .S.I.R. did not have a chance of pressing its claims.
Bush sickness and the Soil Bureau
Marsden took a special interest in the problem of 'bush sickness', a disease due to cobalt deficiency that prevented profitable use of thousands of acres of land where stock lost appetite, became anaemic, wasted, and eventually died. Diagnosis of the cause proved difficult, and to its solution scientists in several disciplines contributed. In the first years of the D .S.I.R., distribution of the disease was correlated with soils derived from certain Q uaternary volcanic ash showers that cover much of the central North Island. The Geological Survey delineated the potentially bush-sick areas on acid pumiceous soils formed on ash from recent volcanic eruptions.
Ash-shower mapping proved so valuable that Marsden established a Soil Bureau in 1936. When it was safely established he left it to its own devices, turning his attention to other interests. The Soil Bureau played a major part in land utilization surveys, in soil erosion control, in foundation testing for engineering structures, and in unravelling the dramatic history of volcanic eruptions.
Hawkes Bay Survey
Shortly after the disastrous Napier earthquake of 1931, a group of Hawkes Bay business men were interested in further industrial development in the province, where the greatest sources of real wealth were soil and climate. They consulted Marsden and formed a Development Council, providing some funds, and sought assistance from D.S.I.R. Marsden marshalled the organization into gear with such speed that the laymen were breathless endeavouring to keep up. Impressed by use of aerial mapping in America in 1928, he persuaded a local farmer-aviator, Piet van Asch, to cut a hole into the floor of an Aero Club Moth to mount a |-plate camera on improvised gimbals. The aerial survey made up the deficiency of topographic maps and van Asch developed his expertise to become the main operator in subsequent aerial mapping programmes.
Surveys of the fertile Heretaunga Plains soon indicated room for con siderable expansion of intensive orcharding. The published survey (1939) proved immediately valuable in planning expansion of the canning industry to meet wartime demands. The land-use maps, soon used by valuers and by bank managers, have contributed for thirty years to the district's pros perity.
Geophysics and Geological Surveys
To Rutherford in August 1929, shortly after a severe earthquake at Murchison, Marsden wrote, 'We are consolidating our forces to try to get warning of future trouble by careful observations of level, position and tilting movement and gravity observation. I warned the government in April. My fears were based on the migration of epicentres of the past year or so, and on the nature of the shakes last year . . . -deep-seated shakes such as we have not had for years ..." Owing to the economic depression expansion of the seismological observatory came slowly, for Marsden's interest was not sustained as he saw more urgent problems to solve.
During the economic depression Marsden devoted his limited resources to alleviate the prevailing economic distress. He assembled a geophysical team to detect buried auriferous channels in the alluvium of Otago and Westland, taking part in the work himself, later claiming that such methods of exploring shallow alluvial deposits were first developed in New Zealand. He recruited volunteers to go out with him in the weekends with a new magnetometer, seeking for anomalies that might lead to mineralized leads in the Wellington hills. 'Just a hobby', he explained, 'to help those poor beggars who are unemployed and had gone prospecting. We did it all at the weekends.' His geophysicists later contributed to engineering investiga tions, particularly for hydroelectric dam sites, mineral search, and oil prospecting.
Marsden considered that indications of oil were so widespread along the East Coast that further drilling would be undertaken, so that geological mapping of the whole region was advisable. He developed geophysical
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Biographical Memoirs surveying, convinced that these methods would ultimately be used to find oil, but he also pressed the limited Geological Survey field staff to begin new areas before the maps and bulletins could be produced for areas already surveyed. Rapid advances were made in knowledge of Cretaceous and Tertiary stratigraphy, with palaeontological refinements due to employ ment of H. J. Finlay as micropalaeontologist (1937) , for which Marsden arranged financial contributions from oil companies.
Aware of the future value of radioactive minerals, Marsden also appointed C. O. Hutton, to the surprise of the Director (J. Henderson), who thought the Geological Survey could not afford a petrologist. After H utton recognized detrital uranothorite in beach sands, an expedition in the ketch New Golden Hind tested possible sources in Fiordland; uranium was later discovered in the Buller Gorge.
Meteorology
The Meteorological Office Marsden took over in 1926 failed to meet the standards demanded by the importance of its functions. Marsden, aware of the impact of advance in meteorology overseas, forced the retirement of the Director, Rev. D. G. Bates, who was not trained as a physicist, and appointed an experienced meteorologist, Dr E. Kidson. As air transport developed, the service was expanded rapidly, occupying a new building and developing its communications system, both internal and overseas. When war broke out, the service was transferred to the Air Department, a 'temporary' move that proved to be permanent.
Physical
t e s t i n g , s t a n d a r d s, and engineering Although Marsden accepted that New Zealand's urgent needs were in primary production and processing, he had always insisted on the need for a physical testing and a standards authority. In 1927 he appointed a physicist to the Dominion Laboratory, which took over national physical standards. In 1929 he arranged for coordination of testing facilities and advocated a Standards Laboratory. A Standards Institution, constituted in 1932, was reconstituted within D.S.I.R. in 1936.
Recognizing the value of physics and engineering to local industry, Marsden tried for some years to conduct a physical testing laboratory him self, with limited assistance, operating in the workshop of the observatory. When the war-time potential of such work was appreciated, a Physical Testing Laboratory was formed under E. R. Cooper (1939) to cope with increasing demands for war-time manufacture and servicing of instruments and to assist the munitions industry. Renamed Dominion Physical Laboratory, it occupied new buildings in 1943. Meantime radio research was begun in collaboration with Canterbury University under F. W. G. White (F.R.S. 1966). After the war the Dominion Physical Laboratory had electrical, mechanical engineering, upper atmosphere, general physics and isotope divisions, the last becoming the Institute of Nuclear Sciences in 1957. The establishment of these units was a great satisfaction to Marsden, who was closely associated with them in his retirement.
Overseas liaison
Marsden developed a reputation as the most travelled public servant. He briefly visited Australia late in 1926 to discuss research organization and establish contacts. From May to October 1928 he visited Canada and U.S.A., continuing to Britain on the invitation of the Empire Marketing Board, the Prime Minister cabling reluctant approval of the extension. To maintain contact with British science and especially in relation to agri cultural exports Marsden in 1928 set up a scientific liaison service in London, the first to be established by a Commonwealth country. Following a report on the New Zealand meat industry by Ezer Griffiths, Marsden visited Australia again in February 1930 in the interest of meat storage and transport. Monitoring apparatus, installed in refrigerated ships, enabled New Zealand to compete with Argentina in the world's chilled beef market. Marsden visited Britain for six months in 1930-1931 for the Imperial Conference and arranged for the New Zealand Prime Minster (George Forbes) to visit the Cavendish Laboratory at Rutherford's invitation.
Politics and finance in economic depression
To help overcome ministerial and departmental friction arising from the transfer of Government scientific activities to the new D.S.I.R., the depart ment was first placed in the portfolio of the Prime Minister, who was expected to resolve any differences that arose. In Australia, the Common wealth Scientific and Industrial Research Organization was an autonomous body outside departmental structure. In New Zealand, to Marsden's dis appointment, government decided that D.S.I.R. should be a state depart ment under the Public Service Commission, which operated regulations designed for predominantly clerical departments, restrictive in effect when applied to scientists. This arrangement jarred on Marsden throughout his career, leading to tensions and to envy of the freedom C.S.I.R.O. enjoyed in Australia.
In 1929 the department was transferred to the Minister of Education, H. Atmore, who was critical of Marsden's displacement of the Rev. D. C. Bates from the Meteorological Office and nominated Bates as New Zealand representative at overseas meteorological conferences. The consequent tension led Marsden to apply for the Chair of Physics at the University of Alberta, to which he was appointed in February 1931. He resigned in August, however, after an interview with the Prime Minister, before taking up the position. He was also offered the directorship of the Rubber Research Institute in Ceylon at this time. His personal reactions to such tensions, to financial stringency, and to restrictive regulations are illustrated by his correspondence with Rutherford.
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A change of government late in 1929 brought a new Minister from a party elected to reduce expenditure, and Marsden confided to Rutherford in August his concern at the W ard government's attitude to his departm ent and at ca tendency . . . to use the political machine for personal ends'. The position settled down, estimates were increased, but the political future was uncertain, and Marsden hankered to return to research. 'If ever I am to get back into what I now appreciate more, it must be soon. I honestly think I could make a success of it', but he added, 'Please don't think that things are going badly with me in my work-they were never better; but I am more fitted for a University job and if I could get back while I have twenty-five years of useful work ahead of me I would go even at monetary sacrifice. ' Marsden had little regard for bureaucratic rules and suffered recurrent pricks from the guardians of convention. The irritation of constant inter ference and delay from administrators who did not take science seriously (and frankly thought it humbug) led him to write (30 May 1931) to the Public Service Commissioner. 'During the past year and particularly during the last two months the manner of dealing with the Council and Department of S.I.R. has caused me considerable apprehension whether D.S.I.R. can discharge adequately its statutory duties.' He wished to resign unless he could be given security and confidence by a guarantee of continuity of employment for the next four years, preferring to stay, however, 'as I believe I can be of real use in the present depression and am anxious to be of service'. Despite salary cuts, he remained in New Zealand at the request of Prime Minister, The R t Hon. George Forbes, with whom he was on friendly terms, and reported to Rutherford that he had reluctantly given up the idea of going to Canada. 'I am very sad about it . . . but now I shall battle along and if only the political situation was more stable the stage is set for a good general advance.' The termination of New Zealand contributions to the Imperial Bureaux and of Empire Marketing Board support for research in New Zealand were sad consequences of the economic depression, 'not that we are overcome by it, for summer and sun are both coming fast here' (24 August 1931) . He kept Rutherford informed of his departm ent's activities, arranged for staff to train in Britain, discussed ideas for research. After Rutherford's maiden speech (on oil from coal) in the House of Lords, Marsden hoped to distil oil from New Zealand's high-sulpliur coals, to recover the sulphur, to produce sheep-dip and sprays as by-products, and proposed to send a New Zealand chemist to the Fuel Research Station. Rutherford, however, could not see production of oil from coal as a practical proposition.
When the Labour Party came into power in November 1935, Marsden had 'a frantically busy year', before his new Minister found his feet. 'Our departm ent', he wrote, 'is far more subject to direct ministerial direction than D.S.I.R. in Britain. Although we have now considerably more finance, we have lost a little in freedom which rather counterbalances . . . It is like 
New Zealand radar production, 1939-1945
Visiting Bawdsey Manor with other physicists who, at Cockcroft's instiga tion, were initiated into the secrets of radar, Marsden secured the technical and scientific information that would enable New Zealand to enter the new field. He justified a visit to Bawdsey by the Minister of Finance, Walter Nash, and persuaded him to provide funds for radar research and production in New Zealand. When Australia's representative, D. F. Martyn, returned through New Zealand in July an 'R.D.F. Advisory Committee' was estab lished. In August Marsden cabled suggesting that young physicists and electrical engineers should commence special training, and a scheme was implemented whereby twenty students began in January 1940 at Auckland and Christchurch.
Marsden then assembled prototype equipment to bring back to New Zealand. The packages were shipped on s.s. Athenic, sealed in a spare mail room. Marsden changed his booking to return via South Africa to advise the authorities there of radar developments. In Capetown in September he took ashore blueprints of the early radar sets that enabled a Johannesburg team to fabricate their own sets before the end of 1939.
With the information and equipment Marsden brought back from England the New Zealand team under C. N. Watson-Munro, comprising the Radio Development Laboratory (R.D.L.), had a good start; initially they were ahead of Australia. Other components went to a group led by I. W. G. White in Canterbury. Professor Watson-Munro tells me Marsden deliberately fostered a competitive spirit in radar between Wellington and Christchurch; travelling between the two laboratories he relayed results of researches which were exaggerated en route but served to spur each laboratory onwards in both speed and performance. As a result 110 radar sets were made for New Zealand and United States forces during the war, before the vast American mass production got under way.
To demonstrate the somewhat unreliable early equipment, I. K. Walker recalls how Marsden arranged for H.M.N.Z.S. Achilles to 'attack' the Wellington forts early next morning, to the dismay of his team, who felt unable to meet the deadline. T hat evening Marsden returned to the laboratory to raise the spirits of his despairing scientists. Offering to help, he was told that it was mainly a m atter of preparing cable ends for the complicated aerial system. He cheerfully replied, 'Well, I can do th at.' So the departmental head trimmed cable terminations under guidance of his junior scientists, and the demonstration went forward on schedule.
Watson-Munro, leader of the Wellington team, writes of M arsden's infectious enthusiasm which led to prototypes developed in 1940 of a copy of the British airborne equipment (A.S.V. M ark 1), of its adaptation to a coastal warning system, of coast defence gunnery equipment and of the 73 cm shipboard gunnery radar developed in Canterbury. 'The latter, installed on the New Zealand cruiser A c, was so success lations were cabled from London. Marsden's enthusiasm ran away with him and he offered to make such equipment at the rate of five a month. We didn't even have the components in the country, but the R adar Laboratory finally delivered about thirty of the sets-months late-and they gave valuable service to the Royal Navy'. Such incidents led to a saying in D.S.I.R. that 'Dr Marsden spends his time giving the moon away and M r Callaghan (his deputy) spends his time getting it back'. M arsden's contempt for red tape led to many short-cuts. Treasury had instructed that no orders were to be placed with a certain company which had refused to work on a 'cost-plus-profit' basis. When console cabinets were needed for the radar sets, however, that company alone could supply them on time and Marsden placed the order, secure in the knowledge that his action was in the interest of the war effort.
In On 27 January 1943, Admiral Halsey invited Marsden to a radar con ference at Allied Headquarters in the Pacific. In Noumea in early February Marsden arranged for New Zealand mobile microwave radar equipment to be used in landing operations on several of the Solomon islands. As there was no time to train American officers, Marsden arranged for New Zealand scientists to take charge of the equipment on its landing operations. WatsonMunro recalls: 'We found ourselves New Zealand Army officers in charge of U.S. Marines, with no knowledge of the New Zealand Army, let alone the Marine Corps. ' The success of the New Zealand Radio Development Laboratory lay in its ability to produce quickly a small number of very modern sets for an operational need while the larger countries were tooling up for vaster production programmes. Although their function was largely to provide interim cover, many considered the light New Zealand sets a much better proposition than the more cumbersome American ones. W hat was accom plished was possible only because of magnificent leadership backed by the devoted work of exceptionally able men, inspired by Marsden's sturdy conviction that 'his boys' could accomplish miracles.
Both in New Zealand and overseas, Marsden wore uniform when the occasion demanded, with delightful informality. More than once he left the office in full uniform topped off by a trilby. Once he distressed the guards at a defence post, acknowledging their salute by politely raising his colonel's cap, and an official photograph with the Governor-General required re touching because Marsden's top tunic button was undone.
Marsden's diplomacy is illustrated by J. B. Brooke. In a secret project at a coastal defence post, university engineers rebelled against army authority. Marsden first saw the commanding officer and said, 'Look, this young fellow's got you cold. Your maths won't bear investigation. I think you should make your peace with him!' Then he saw the engineer: 'Look, P------------, this man's your commanding officer, and this is a military organization. If it comes to a court-martial-and it could-I can do nothing for you! You'd better make your peace with authority!' Thereafter all went well.
Atomic energy
In September 1943 Marsden proposed that he should go briefly to Washington and London, quoting letters from the Director of the Office of Scientific Research and Development and from the Radio Counter Measures Branch in the Pacific area. Urging direct personal contacts at an especially critical stage in the war, he wrote to the Treasury, asking permission to leave as soon as possible. Flying in November by R.N.Z.A.F. plane, he visited allied headquarters at Noumea for discussions on scientific require ments of the Pacific war and went on to America where he discussed such diverse topics as the geophysical results of Superior Oil Company's work in New Zealand and forest products technology. He was in Washington in December, at the same time as James Chadwick and M ark Oliphant, who were then in process of joining, with several other scientists from England, the U.S. project on the nuclear bomb.
Marsden, in O liphant's words, 'never lost his deep interest in the nucleus and was perceptively aware of all developments in nuclear physics. In Washington, we had an experience which showed clearly how acute was M arsden's instinct for what was im portant in science at that time. We were standing in the lobby of our hotel, waiting for the elevator, when we felt a tap on our shoulders and turned to see Marsden in full military uniform. To our consternation, he said: " I can guess why two nuclear physicists are here!" We had to avoid the implied question, but Marsden clearly realized what was afoot.' Marsden later claimed that during the passage of the elevator he put in a word for New Zealand's participation in the project. This was followed up in London with Sir John Anderson, so that late in 1944 and in 1945 ten New Zealand physicists were lent to the British Ministry of Supply and sent to play im portant roles in atomic energy development in Canada, U.S.A. and Britain. Their later careers in New Zealand, U.S.A. and Australia are the result of M arsden's initiative; he subsequently liked to claim that New Zealand received an extra penny a pound for butter in return for releasing her best young physicists.
Recalled to New Zealand by an urgent request from his Minister, Marsden left a week before D-Day, returning through U.S.A. to arrive in New Zealand on 1 July 1944. A newspaper interview shows his thoughts had already turned to post-war problems, housing construction, immigra tion, and the application of the newly-discovered antibiotic drugs.
Post-war rehabilitation
In his departmental report in 1945, Marsden summarized the lessons learned from war-time experiences-the benefit of associating research workers trained in different subjects, the successful cooperation between scientists and engineers, and the versatility of good scientists. 'Provided a man has a sound training in fundamentals and the research method', he wrote, 'he can as a rule do successful work in fields other than that in which he has specialized'.
The conversion of D .S.I.R. to peacetime activities in 1945 posed problems in modifying the departm ent to meet growing industrial requirements; defence research personnel had to be absorbed under normal budgets, the brain-drain began to affect staffing, accommodation had become hopelessly inadequate. The departm ent had grown; no longer could the Secretary know all his staff by name, and there were administrative difficulties, too, that made the prospect of continued work as departmental head less attractive.
The Public Service Commission, which always found scientific units difficult, originally welcomed their aggregation into D.S.I.R. for it put 'all the troubles in one pot'. When war broke out the Commission believed that the emergency would see the end of such nonsense; only later did it realize that government science was leaping from strength to strength through its contribution to the war effort.
In 1940, the Public Accounts Committee of Parliament had investigated Marsden's unauthorized diversion of a subsidy of £10 000 received for geophysical gold-prospecting in Westland to a search for petroleum structures in Taranaki. When the Pacific war began, the Auckland Technical Develop ment Branch used unauthorized methods to finance the emergency installa tion of radar stations. Treasury and the Public Service Commission remained critical of Marsden's administration, particularly of finance.
Through long absences overseas Marsden perhaps lost touch with domestic problems in his department. He had not always been as successful in applying high standards in the appointment of branch heads as in the case of the Meteorological Office. In 1946, R. L. Andrew, Director of the Dominion Laboratory, brought detailed charges of irresponsible administra tion. 'In discussion', ran the complaint, 'it is so difficult to keep you to the point that in no case can I remember a difficulty being discussed to a solution.' Marsden, not content to dismiss the charges as petulant outbursts of a disgruntled civil servant, justified his administrative philosophy to the Minister in charge of his department. 'The administration of scientific groups is a tender problem in all countries and all departments. Over organization is fatal, and one must integrate ideas from below because of the varied nature of scientific work. One cannot dictatorially impose detail from above and one must have good frank leaders. D.S.I.R. has a better record in this regard than any other country or department I know of and its success and remarkable freedom over nineteen years from such personal problems as the present one is sufficient tribute to my administration. ' Such incidents may have contributed to Marsden's decision, in 1947, to retire from the position of head of D.S.I.R. to become New Zealand Govern ment Scientific Adviser in London, the position of scientific liaison officer having been vacant for some years.
For the establishment of government science in New Zealand, Marsden had been the right man in the right place at the right time: that is the judgement of those who worked with him. But for the post-war period, he was not, in his own judgement, the right man. He was keen to keep the scientific contacts made in Britain during the war which offered special benefits for the post-war growth of New Zealand. The idea, first mentioned in personal correspondence in 1944, was strengthened by his attendance at a series of Commonwealth conferences in London in 1946, including the Defence Science Congress and the Royal Society's Empire Scientific Conference. The need for international scientific communication was appreciated by New Zealand in the immediate post-war years. Marsden approached the Nuffield Trust to secure lecture tours by leading scientists, and arranged for visits to New Zealand by expert advisers.
Marsden also put forward his project for writing a life of Lord Rutherford as an im portant reason for moving to London. After Rutherford's death, his brother Jim had suggested Marsden should write a biography, and despite the executors' decision to sponsor the book Rutherford by A. S. Eve, he persisted in the intention of writing a life slanted towards Rutherford's New Zealand connexions.
R oyal Society of N ew Zealand
For more than fifty years, Marsden was associated with the unique federation of scientific societies, first known as the New Zealand Institute and later as the Royal Society of New Zealand, which is the senior scientific organization of that country. To its evolution he contributed as a member, fellow, councillor and president; often as a supporter, sometimes as a critic and reformer.
The Institute received government finance for its support and for distri bution as research grants. The Department of Scientific and Industrial Research took over administration of such funds. Although the Institute had always advocated the formation of a scientific department, there was inevitably some rivalry for status and for limited government funds. Marsden was faced with building his departm ent's public image and influence from scratch. The Institute's request to be consulted over appointments to the Council of Scientific and Industrial Research was declined; so were other requests.
When the Institute discussed forming a National Research Council, for New Zealand adherence to the International Research Council, Marsden considered another council unnecessary, but in order to appoint a New Zealand delegate to the Assembly of the International Union of Geodesy and Geophysics in 1927 he had to recognize the Institute itself as the National Research Council.
The allocation for the Institute's research grants ceased in 1930. In 1932 government financial support for the Institute was halved. After the depres sion, the Royal Society of New Zealand expected more generous funding, but Marsden claimed that the restricted scope of the Society's scientific work adversely affected its right to recognition, for the demand for publica tion came mainly from biologists and geologists, who thus seemed to dominate its activities. The Society therefore determined to become more representative of medicine, engineering, and chemistry, and to seek repre sentation of its Fellowship, hitherto purely honorific, on its Council. Only in 1946, when Marsden was overseas, was the Government grant partly restored, and it did not rise above the 1931 figure until 1951, after he had left the department. Despite all this, however, he helped the Society in many ways.
As government representative on the governing body (1929) (1930) (1931) (1932) (1933) (1934) (1935) (1936) (1937) (1938) (1939) (1940) (1941) (1942) (1943) (1944) (1945) (1946) (1947) , Marsden was active in a multitude of affairs, domestic and national. He expedited the Bill whereby the Institute became the Royal Society of New Zealand (1933) , consolidated its rules, supported an invitation to the Pacific Science Congress to meet in New Zealand, helped establish the Carter Observatory, and fostered action on science education, wild-life control, soil erosion and forest conservation.
In May 1947, Marsden was elected President of the Royal Society of New Zealand but he resigned in September on departing for London; he often regretted that he did not serve a full term in office. Returning to New Zealand in 1954 he was more industrious than ever in the interests of the Society, rejoined Council in 1958 as a Fellows' representative, took a keen interest in proposals to reform the Society's constitution, and supported its efforts to influence the Government when administration of government research was reorganized. He initiated a report on atomic bomb fall-out in view of public concern over French tests in the Pacific. In 1964, he supported proposals for reconstitution to vest the control of the Society in its Fellows, so that it could adequately function as an academy. For years he had advocated that the Fellows should take increased responsibility, but in the end, to the surprise of his colleagues, it was he who proposed that members other than Fellows should have the opportunity to serve on the Council. The Lehner-Stevens report led to the revival of prospecting, resulting in the first New Zealand commercial gas field at K apuni and later to the discovery of a major offshore gas field.
In 1952 Marsden led the New Zealand delegation to the UNESCO General Conference. In Paris, Mrs Marsden suffered a coronary thrombosis, beginning a prolonged period of hospitalization after her return to England.
Marsden was preparing for his retirement, and arranged to draw his pension earlier than it was nominally due. He had been nominated by the Foreign Office for an appointment in Tripoli for the United Nations Technical Assistance Board, but preferred to return to New Zealand if that were possible. Several senior officials suggested he be offered the position of Defence Science Adviser in New Zealand, but this was not supported by Cabinet. Later he was invited to accept appointment to the Council of Scientific and Industrial Research.
After visiting New Delhi early in 1953 for the Commonwealth Advisory Committee on Defence Science and a specialist conference of Common wealth service psychologists, Marsden continued plans for retirement, arranging for his daughter to travel to New Zealand with Mrs Marsden in February 1954 , and for a house to be built at Waikanae, on the coast, forty miles north of Wellington, for their occupation in 1954. In mid-April 1954 he left London for South Africa to deliver the Rutherford Memorial Lecture. This was unfortunately as far as he got in his ambition to produce a life of Lord Rutherford; life in London had been too hectic and failure to locate documents lost in New Plymouth had been a disappointment, but many pages of manuscript were written. M arsden's return to New Zealand in June 1954 was followed by farewell visits to divisions of D .S.I.R. in other parts of New Zealand. After serving New Zealand officially for thirty-two years, he could write, 'I have enjoyed to the full my Government service.' He was 65 years of age, with plenty of vigour and plenty of ideas. New Zealand science continued to benefit from the inspiration he gave to young disciples.
Free from official responsibilities, Marsden threw himself with his un failing energy into work for advisory bodies and societies and into the research he was now free to pursue for the first time for thirty-two years.
He was a member of the Ross Sea Committee that planned New Zealand's part in the Transantarctic Expedition and the I.G.Y. activities of 1957-1958. He had suggested to George Lowe and Sir Edmund Hillary that they join with Sir Vivian Fuchs in the Antarctic crossing. As Chairman of the supply sub-committee, he insisted on use of New Zealand-made pemmican for sledge dogs, recalling that J. Malcolm, using D.S.I.R. work on meat-meals, had compounded a pemmican that restored the vigour of Richard Byrd's huskies in 1928. The recipe was lost, but in the end Marsden appeared triumphantly, waving a tattered envelope with the precious formula.
On the Council of Scientific and Industrial Research, Marsden served for four years (1954) (1955) (1956) (1957) (1958) ; he was disappointed not to become Chairman and attributed this to departmental prejudice. He was Chairman of the N.Z. Defence Science Advisory Committee, and continued to represent New Zealand on Commonwealth advisory committees. He was a director of Geo thermal Development Ltd, the body that pioneered the use of hydrothermal energy to produce electricity, and technical adviser to Todd Bros. Oil Explor ation Co. He delivered addresses to a wide range of audiences, at home and abroad. He was President of the Wellington Branch of the Royal Society of New Zealand, 1955 Zealand, -1957 , and served on the Council of the Royal Society of New Zealand (1958 Zealand ( -1965 .
Remarriage
In July 1958 Marsden (now Sir Ernest) married Joyce Winifred Chote, of Wellington, daughter of W. A. Chote. They almost immediately left by ship to attend the conference on peaceful use of atomic energy in Geneva, and to work at the Royal Marsden Hospital, Sutton, Surrey. Lady Marsden became his collaborator in shipboard research and was his companion in all later activities and visits throughout the world, sharing his joys and aspirations, assisting with experiments and social events alike.
Natural radiation and its biological effects
Marsden's interest in natural radiation began with his measurements in Samoa as early as 1920. Fifteen years later he began surveys with WatsonMunro which aroused his interest in the effects of local differences in radia tion on organisms, including man. During retirement, he found evidence that alpha radiation from localized sources may seriously affect living organisms because of its high local ionizing density compared with, for example, beta rays. He discussed these ideas widely with physicists, health officers, statisticians, demographers, medical research workers on cancer, farmers and plant breeders. He investigated the incidence of stomach cancer and genetically controlled abnormalities in Chinese, Japanese and Polynesian communities. His motivation was strengthened by the death of 488 Biographical Memoirs his friend, Professor R. Jack of Dunedin, from cancer, and he became convinced of a close connexion betewen cancer and high natural radiation.
Between 1958 and 1966 he visited Britain four times, Australia (1965) , Niue Island (1962) , Taiwan and Japan (1965) (1966) . Generally he travelled by sea, and set up shipboard laboratories in which, with his wife's assistance, he studied the considerable radioactivity of plankton filtered from sea-water. He attributed high incidence of stomach cancer and of congenital defects in certain Pacific populations to their large consumption of sea-foods. In the course of his travels, Marsden made scientific contacts at every port and was welcomed as a colleague of Rutherford, often giving lectures at short notice on his Manchester reminiscences or, as he preferred, on his current radiation interests.
In Britain he was given facilities as a guest worker at the Institute of Cancer Research, London, and at Addenbrooke's Hospital, Cambridge. At this time there was great interest in the possible consequences of radio active materials in the environment, particularly 'artificial' radioactivity derived from radioactive fall-out. It was im portant to discover whether the long-standing natural radioactivity could be shown to have had effects on the health of exposed populations and Marsden with characteristic enthusiasm joined in the chase. He was particularly pleased that some of the counting techniques being used at the Institute of Cancer Research to identify the complex mixtures of materials found in nature stemmed from very early observations of his on so-called 'fast-pairs' in the thorium series.
During these years he investigated an astonishing range of materials for alpha activity, including many animal tissues and foods whose ingestion might contribute to the observed activities of the biological subjects. The search even extended to the possible effects of superphosphates used as fertilizers and shown to have easily measurable alpha activities. He measured the activities of bones of herbivores reared on soils of different alpha activities showing variation with the age of the animal. He published several short papers on these subjects (1959) (1960) (1961) (1962) (1963) , but the best and most complete account is contained in his paper to the International Symposium on the Natural Radiation Environment held at Houston in April 1963 which he attended as a guest of Rice University. In this account (published in 1964) he gives details inter alia of observations (both physical and social) on the island of Niue which in certain regions showed high radioactivities and in which he had had an interest for 'over forty years'. He reported high alpha activities in soils and plants in the island, particularly in the taro, a staple foodstuff, which had activities some hundred times that of most European foods. He concluded that Niueans while showing adaptation to these extreme condi tions did show some evidence in their local populations of genetic defects several times as common as in other Polynesians. Interest in these results, throughout the world, led to proposals for a Royal Society expedition and Marsden was disappointed when an advance party consisting of a British geneticist (A. C. Stevenson) and a New Zealand physicist (H. J. Yeabsley) reported that the radiation exposure of Niueans did not justify further investigations. Among the foods consumed in large quantities by various western populations it was known that wheat and processed cereals had relatively high activities and Marsden correlated these activities with that of the soil (and source rocks) in which they were grown; on one occasion he surprised the manufacturers by correctly deducing a Western Australian source for a breakfast cereal.
Marsden later became interested in other low-level radiation sources such as tetra-ethyl lead additives in petrol as a source of atmospheric pollution and in the possible effects of alpha radiation from tobacco as a cause of lung cancer. As with his studies of wheat he demonstrated to his satisfaction that tobacco grown on low pH soils derived from ancient granites (Rhodesia, North Queensland), produced tobacco with the highest ash-activity. He extended his studies to determine how much activity was carried over into a smokers' lungs. As a by-product a filter using wool was patented. Later his interest included the significance of free-radicals in the smoke condensates as well as their radioactivity. These studies, partly carried out at the Institute of Cancer Research in London, extended to the Tobacco Research Institute, Motueka, the Dominion Physical Laboratory, Gracefield, where Marsden had a room as a guest worker, and the Granville (New South Wales) laboratories of Rothmans Australia Pty Ltd. Some of the results were published with M. A. Collins in 1963 and also in the two following years but the research was interrupted by his stroke in 1966 when he was in his 77th year. Earlier, since much of the activity in plants proved to be due to isotopes of polonium, he was also interested in the well-known precipitation of this element on metals, particularly copper, as a method of separation. In 1963, too, he took part in preparing a report for the Royal Society of New Zealand on the nature and effect of atomic bomb fall-out in New Zealand and the anticipated effects of French tests in the Pacific. Sometimes critics complained that Marsden made too little allowance for the com plexities of biological situations and was apt to generalize too freely on the results of a few 'counts' from a particular sample. True, many questions concerning the significance of radioactivity in the natural environment are still quite unresolved, as are the relations, if any, between radioactive back ground and human pathology. Nevertheless, Marsden's characteristic enthusiasms and width of interests undoubtedly added interesting facts and ideas as well as stimulating younger workers' interest in this field. He may well be remembered as one of those who first saw the possibility of social consequences in an important constituent of the physical environment.
Preoccupation with his research on bioradiation for eight years (1958) (1959) (1960) (1961) (1962) (1963) (1964) (1965) (1966) did not prevent Marsden from taking part in many other scientific activities. He obtained special satisfaction from meeting old colleagues at the Tercentenary Celebrations of the Royal Society (1960) and at the Rutherford Jubilee International Conference in Manchester, of which he was President (1961) . I will never forget the spontaneous warmth of a Biographical Memoirs nostalgic greeting overheard in the Library at Burlington House on the former occasion: 'Oh Andrade, Andrade! W hat wonderful times we had with Rutherford at M anchester!'
Adviser to the Republic of , Taiwan In September 1965 Sir Ernest and Lady Marsden travelled to Taipei as guests of the Republic of China, which had invited him, at the instigation of K. T. Li, Minister for Economic Affairs (a former student of Rutherford at Cambridge), to report on the improvement and strengthening of scientific and industrial research in the republic. Marsden travelled extensively, visiting university and government laboratories and institutes throughout Taiwan.
He prepared a comprehensive report to the Council for International Economic Cooperation and Development in December, recommending improvements in scientific education and the organization of research, in relation to local needs, based on his experience in New Zealand and else where.
Marsden visited Jap an in January 1966, lecturing and visiting the isotope centre of the Jap an Atomic Energy Research Institute and the Radio Isotope Laboratory of the National Institute of Health, and spent three weeks at R othm an's Laboratories in Australia before returning to New Zealand.
Last years
In M arch 1966 Marsden delivered a commemorative speech in Wellington in honour of his old friend, Rear-Admiral Byrd. At this time members of Cabinet discussed with him an invitation to advise government on the organization of science in New Zealand.
When Sir Ernest suffered a stroke in May 1966 , Lady M arsden's care and dedication pulled him through, so that, although confined to a wheelchair, he was able to attend many scientific gatherings during the next four years, travelling as far as Massey University to see a lecture theatre named in his honour. Despite physical handicaps he remained alert and welcomed scientists from home and abroad who visited him at Lowry Bay. There he died on 15 December 1970. For collaboration with United States workers on behalf of the armed services in the Pacific which 'contributed in substantial degree to the success of the Allied W ar effort' he received the Medal of Freedom (Bronze Palms) from the United States Government.
